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INTRODUCTION

Thisdocumenthasbeenpreparedjointly by the NationalAeronauticsandSpaceAdminis-
trationandthe Departmentof Defense.Its purposeis to presentup-to-dateinformationon
currentlyapprovedlaunchvehicles.

This is the third revisionof the originaldocumententitled"National LaunchVehicle
ProgramSummary",datedFebruary14,1961. This revisionincludesapprovedlaunchvehicles
anddoesnot includeproposedvehiclemodificationsor the reusablespaceshuttle.

Manyabbreviationshavebeenusedin this document. A tableof abbreviationsisgivenon
page3.

Thefollowing launchvehicleshavebeenapprovedjointly by the NationalAeronauticsand
SpaceAdministrationandthe Departmentof Defenseand providethe currentnationalspace
transportationcapability.

SCOUT TITAN IIIC

DELTA TITAN IIID

ATLAS/AGENA TITAN IIIE/CENTAUR

AT LAS/C ENTAU R SATURN IB

TITAN IIIB/AGENA SATURN V.

The figure on page 4 shows the family of vehicles drawn to the same scale. Two graphs
(pages 5 and 6) illustrate and compare the performance of these vehicles. The first shows
vehicle payload capability as a function of circular orbit altitude. The second is a plot of
vehicle payload versus "Characteristic Velocity". Throughout this document "payload" is
defined as all weight above the last stage of the vehicle excluding the fairing, but including

any spacecraft adapters that are required. The characteristic velocity requirements for
planetary missions are shown on page 7. The planetary payloads for the vehicles can be
determined by using the data on page 6 in conjunction with that on page 7. The vehicle
launch pads at the Eastern Test Range (ETR) and the Western Test Range (WTR) are shown
on pages 48 and 49, respectively.

For each vehicle, there is a brief description, an outboard profile with dimensions, stage
characteristics and engine data, and a graph of the vehicle payload capability. The manu-
facturers of the various vehicles, engines and guidance systems are also given. Values of
thrust and specific impulse are given at vacuum conditions for all stages and, where appro-
priate, sea level values are given.

The metric measurement system is used throughout this document. Conversion factors
to the English system of units are provided for all data.



THIS PAGEBLANK



ABBREVIATIONSAND SYMBOLS

AUG. Augmentation MDAC McDonnellDouglas
CY CalendarYear Astronautics Co.

DIA. Diameter N Newtons

D IV. Division NASA National Aeronautics and
Space Administration

DOD Department of Defense
N.A. Not Applicable

ETR Eastern Test Range
NAR North American Rockwell

GD/C General Dynamics/Convair Division
N2H 4 Hydrazine

G.E. General Electric
N. Ml. Nautical Miles

IBM International Business Machines
NO. Number

ICBM Intercontinental Ballistic Missile
NTO Nitrogen Tetroxide

FT Feet P&W Pratt and Whitney
IRFNA Inhibited Red Fuming Nitric Acid

RJ-l, RP-1 Hydrocarbon Mixture

Isp Specific Impulse SAMSO Space and Missile Systems

I.U. Instrument Unit Organization

KG Ki Iograms SEC. Seconds

KM Kilometers S.L. Sea Level

LB F Pounds Force SYNC. EQ. Synchronous Equatorial

LB M Pounds Mass TVC Thrust Vector Control

LC Launch Complex UDMH Unsymmetrical Dimethyl

LH 2 Liquid Hydrogen Hydrazine

LOX Liquid Oxygen USAF United States Air Force

LTV LTV Aerospace Corporation UTC United Technology Center

M Meters VAC. Vacuum

WTR Western Test Range

DEFINITION

The characteristic velocity is the actual total velocity deliverable for each given payload. It
is based on an assumed use of a 185 km (100 n. mi.) circular reference parking orbit. This
velocity is dependent on the launch site and launch azimuth.
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SCOUT

Scout is a four-stage solid propellant
launch vehicle. The guidance and con-
trol system employs a digital pro-
grammer and three-axis stabilization
for all stages except the spin-
stabilized fourth stage.

The Scout is a relatively inexpensive
vehicle that can launch small payloads
on a wide variety of missions, such as

atmospheric and space probes, high-
speed reentry experiments and small
satellites. DOD has used Scout to

orbit the Transit navigation satellite.
NASA Scout launch sites have been

established and used at Wallops Island
and the Western Test Range. Italy has
established and used a launch site,
the San Marco Range, off the coast at
Malindi, Kenya, Africa.

8



INITIATED: 1958

FIRSTLAUNCHING: July 1, 1960
COGNIZANTFIELD ORGANIZATION:

VEHICLESTAGECHARACTERISTICS

SCOUT

TOTAL LAUNCHINGS:

NASALangleyResearchCenter

75 asof 12/71

STAGENO.

STAGEDESIGNATION

LIFTOFF MASSKG.

USEABLEPROPELLANTSKG.

TOTAL THRUST(VAC) N.

SEA LEVELTHRUSTN.

ENGINEDATA

1 2 3 4

ALGOL III CASTORII ANTARESI FW-4S

14,846

12,932

476,683

4,847 1,531 309

3,768 1,184 277

271,666 97,963 23,792

423,221

ENGINE DESIGNATION

TYPE OF ENGINE

THRUST PER ENGINE (VAC) N.

SPECIFIC IMPULSE (VAC)
N'SEC/KG

FUEL

OXIDIZER

SEA LEVEL
THRUST N.
IsP N'SEC/KG

MANUFACTURER

VEHICLE

ENGINE

GUIDANCE

CONVERSION FACTORS

KG x 2.20 = LB M

N x 0.225 = LB F

N'SEC/KG x 0.102 = LBF'SEC/LB M

ALGOL III TX354-3 X259-B3 FW-4S

SOLID SOLID SOLID SOLID

476,683 271,666 97,963 23,792

2,530 21765

SOLID

21765

SOLID

21785

SOLIDSOLID

SOLID SOLID SOLID SOLID

423,221
2,247

LTV LTV LTV LTV

UTC THIOKOL HERCULES UTC

HONEY-
- - WELL -

9
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DELTA

The Delta launch vehicle was devel-

oped to satisfy the intermediate space-
craft requirements for both NASA and

private industry. Typical missions in
Delta's history are Pioneer, Tiros,
Syncom, Comsat, Anchored IMP,
GEOS, RAE and others. The Delta
is presently operational with 2 and 3
stage configurations and a multi-burn
second stage capability. The booster
stage is an elongated Thor with 3, 6,
or 9 Castor II solid stra_on motors.
The second stage is the Delta stage
which has a restart capability. Third
stages include the Thiokol TE-364-3
and -4 spherical, solid motors with
spin stabilization. First and second
stage guidance is accomplished by an
inertial guidance system mounted in
the second stage. Beginning with Delta
flight number 103 (SMS-A Mission,
December, 1973) the current AJ10-

118F Delta second stage engine will be
replaced by the Lunar Module Descent
Engine (LMDE). The Delta LMDE

will have a thrust of 43,800 N. and
a specific impulse of 2970 N-Sec/Kg.

Delta Configurations

D ELTA
MODEL

NO.

2310
2313
2314
2610
2613
2614
2910
2913
2914

NUMBER OF

CASTOR II THIRD
STRAPONS STAGE

3 NONE
3 TE364-3
3 TE364-4
6 NONE

6 TE364-3
6 TE364-4
9 NONE
9 TE364-3
9 TE364-4

12



D ELTA
MODEL 2914

INITIATED: 1959

FIRST LAUNCHING: 1960

COGNIZANT FIELD ORGANIZATION:

TOTAL LAUNCHINGS: 86 as of 12/71

NASA Goddard Space Flight Center

VEHICLE STAGE CHARACTERISTICS

STAGE NO.

STAGE DESIGNATION

LIFTOFF MASS KG.

USEABLE PROPELLANTS KG.

TOTAL THRUST (VAC) N.

SEA LEVEL THRUST N.

1st Stage
All(l_

v

CASTO R II

40,111

33,796

2,534,025

THOR

84,855

79,538

1,045,280

2

DE LTA

6,189

4,675

41,077

TE364-4

1,117

1,040

66,528

2,374,014 932,331

ENGINE DATA

ENGINE DESIGNATION

TYPE OF ENGINE

THRUST PER ENGINE (VAC) N.

SPECIFIC IMPULSE (VAC)
N'SEC/KG

FUEL

OXIDIZER

SEA LEVEL
THRUST N.
ISP N'SEC/KG

MANUFACTURER

VEHICLE

ENGINE

GUIDANCE

CONVERSION FACTORS

KG x 2.20= LB M

N x 0.225 = LB F

N'SEC/KG x 0.102 = LBF'SEC/LB M

TX354-5

SOLID

H-1 AJ10-118F TE364-4

PUMP FED _RESS. FED SOLID

281,558 1,045,280 41,077 66,528

2,530 2,932 2,981 2,775

SOLID RP-1 UDMH/N2H 4 SOLID

SOLID LOX NTO SOLID

263,779 932,331
2,371 2,615

MDAC MDAC MDAC MDAC

THIOKOL AEROJET THIOKOLROCKET-
I-}YNF

HAMI LTON
STAN DA R D

13
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ATLAS/AGENA

The Atlas/Agena is a two and one-half
stage space launch vehicle. The Atlas
was initially developed for the Air
Force as the SLV-3 and has been

successively improved into the SLV-3A.
Both DOD and NASA have used the
SLV-3 and 3A while NASA has also

used the closely associated SLV-3D
model with the Centaur stage.

The Agena upper stage has a multi-
start capability and, thus, can provide
the energy management needed to per-
form a variety of missions.

16



ATLAS/AGENA

INITIATED: 1962

FIRST LAUNCHING: 1964

COGNIZANT FIELD ORGANIZATION:

TOTAL LAUNCHINGS:

USAF/SAMSO

97 as of 12/71

VEHICLE STAGE CHARACTERISTICS

STAGE NO.

STAGE DESIGNATION

LIFTOFF MASS KG.

USEABLE PROPELLANTS KG.

TOTAL THRUST (VAC) N.

SEA LEVEL THRUST N.

1/2 1 2

SLV3A AGENA

141,324 6,667

134,123 6,052

1,858,819 383,862 71,168

1,626,333 269,031

ENGINE DATA

ENGINE DESIGNATION

TYPE OF ENGINE

THRUST PER ENGINE (VAC) N.

SPECIFIC IMPULSE (VAC)
N'SEC/KG

FUEL

OXIDIZER

SEA LEVEL
THRUST N.
ISp N-SEC/KG

MANUFACTURER

VEHICLE

ENGINE

GUIDANCE

CONVERSION FACTORS

KG x 2.20= LB M

N x 0.225= LB F

N'SEC/KG x 0.102 = LBF'SEC/LB M

YLR-89-
NA-7

YLR-105-
NA-7

PUMP FED PUMP FED

929,410 383,862 71,168

2,843 31050

RP-1

YLR-81-BA

PUMP FED

2t854

UDMHRP-1

LOX LOX IRFNA

813,166 269,031
2,488 2,138

GD/C LOCKHEED

BELLROCKET- I ROCKET-DYNE DYNE
,GE/
BURROUGHS LOCKHEED

17
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ATLAS/CENTAUR
Atlas/Centaur is a two and one-half

stage vehicle which uses liquid oxygen
and kerosene as propellants in the
Atlas booster and liquid oxygen and
liquid hydrogen in the Centaur upper
stage. The Atlas (SLV-3D) is an
improved version of the early Atlas
vehicles. The Atlas/Centaur is intended

as a booster for high energy missions,
particularly lunar, planetary and
synchronous orbits.

It is capable of either a direct
ascent (one-burn of the Centaur
stage) or a parking orbit (two-burn)
flight path. The guidance system uses
an inertial reference and a digital

computer which provides orientation
and steering signals to both stages.

Atlas/Centaur is used by NASA, DOD,
and domestic users. A launch complex in-

cluding two pads and logistic support,
has been established at the Eastern

Test Range. The first operational
Centaur launched the Surveyor space-
craft to the moon on May 30, 1966.
Since that time, the Atlas/Centaur
has successfully launched lunar

Surveyor spacecraft, orbiting
astronomical observatories, Mariner

Mars planetary spacecraft, applied tech-
nology synchronous satellites, and
communications synchronous satellites.

2O



ATLAS/C ENTAU R

INITIATED: 1958

FIRST LAUNCHING: 1962

COGNIZANT FIELD ORGANIZATION:

TOTAL LAUNCHINGS:

NASA Lewis Research Center

VEHICLE STAGE CHARACTERISTICS

STAGE NO.

STAGE DESIGNATION

LIFTOFF MASS KG.

USEABLE PROPELLANTS KG.

TOTAL THRUST (VAC) N.

SEA LEVEL THRUST N.

1/2 1

SLV3D

130,955

121,680

1,860,154 ]'375,41

1,645,760 266,880

2

£ENTAUR
D-1A

15,684

13,380

129,881

25 as of 12/71

ENGINE DATA

ENGINE DESIGNATION

TYPE OF ENGINE

THRUST PER ENGINE (VAC) N.

SPECIFIC IMPULSE (VAC)
N'SEC/KG

FUEL

OXIDIZER

SEA LEVEL
THRUST N.
IsP N-SEC/KG

MANUFACTURER

VEHICLE

ENGINE

GUIDANCE

CONVERSION FACTORS

KG x 2.20 = LB M

N x 0.225= LB F

N'SEC/KG x 0.102 = LBF'SEC/LB M

YLR-89- YLR-105- RL10A-
NA-7 NA-7 .3-3

PUMP FED
m

930,077 375,411 64,941

2,833 3,050 4,354

RPol LH 2

LOX

822,880 266,880
2,506 2,184

GD/C

ROCKETDYNE P&W

HONEY-
WELL

21
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NO SLV3D/CENTAURLAUNCHCAPABILITYAT WTR

NOTES
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TITAN IIIB/AGENA

The Titan IIIB/Agena is a three-stage
liquid-fuel vehicle developed to pro-
vide a standard launch capability in
the medium-weight payload range. It
consists of the two liquid-propellant core
stages of the Titan III modified to
accept the Agena. An adapter joins
the Agena to the Titan's Stage II
forward skirt.

One version of this vehicle is equipped
with radio guidance, and another version
is equipped with inertial guidance.

The Titan IIIB/Agena is used to launch
several types of military payloads from
WTR.

24



TITAN IIIB/AGENA

INITIATED: 1965

FIRST LAUNCHING: July 29, 1966

COGNIZANT FIELD ORGANIZATION:

VEHICLE STAGE CHARACTERISTICS

STAGE NO.

STAGE DESIGNATION

LIFTOFF MASS KG.

USEABLE PROPELLANTS KG.

TOTAL THRUST (VAC) N.

SEA LEVEL THRUST N.

TOTAL LAUNCHINGS:

USAF/SAMSO

1 2 3

CORE I CORE II AGENA

138,677 34,622 6,627

131,376 30,505 6,074

2,297,392 452,362 71,613

2,001,843

33 as of 12/71

ENGINE DATA

ENGINE DESIGNATION

TYPE OF ENGINE

THRUST PER ENGINE (VAC) N.

SPECIFIC IMPULSE (VAC)
N'SEC/KG

FUEL

OXIDIZER

SEA LEVEL
THRUST N.
ISP N'SEC/KG

MANUFACTURER

VEHICLE

ENGINE

GUIDANCE

CONVERSION FACTORS

KG x 2.20 = LB M

N x 0.225 = LB F

N'SEC/KG x 0.102 = LBF'SEC/LB M

YLR-87-
A J-11

YLR-91-
A J-11

PUMP FED PUMP FED

1,148,696 452,362 71,613

2,892 3,128 2,854

UDMH/N2H4 LIDMH

NTO NTO IRFNA

Y LR-81-11

PUMP FED

1,000,922
2,519

MARTIN MARTIN LOCKHEED

AEROJET AEROJET BELL

WESTERN
ELECTRIC

HONEY-
WELL

25



NO TITAN IIIB/AGENA LAUNCHCAPABILITY AT ETR

NOTES
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TITAN IIIC

Titan IIIC is a four-stage solid-
and liquid-propellant launch vehicle.
The central core of the Titan IIIC

is composed of two liquid stages.
Two 0.305 meter (120-inch) diameter,

5-segment, solid propellant motors
are added as a "'0 stage".

The final or fourth stage, called
the transtage, contains an inertial
guidance system and attitude con-
trol system. The transtage has a
multi-start capability and pro-
vides the propulsive maneuvers
for achieving a variety of cir-
cular and elliptical orbits.

The Titan I IIC can orbit multiple
payloads to the same or different
orbits on a single launch. Eight
payloads have been launched sim-
ultaneously.

28



INITIATED: 1961

FIRSTLAUNCHING: 1965

COGNIZANTFIELD ORGANIZATION;

VEHICLESTAGECHARACTERISTICS

STAGENO.

STAGEDESIGNATION

LIFTOFFMASSKG.

USEABLEPROPELLANTSKG.

TOTAL THRUST(VAC) N.

SEA LEVELTHRUSTN.

ENGINEDATA

ENGINEDESIGNATION

TYPEOF ENGINE

THRUSTPERENGINE(VAC) N.

SPECIFICIMPULSE(VAC)
N'SEC/KG

FUEL

OXIDIZER

SEA LEVEL
THRUSTN.
IsPN'SEC/KG

MANUFACTURER

VEHICLE

ENGINE

GUIDANCE

CONVERSIONFACTORS

KGx 2.20= LBM

N x 0.225= LBF

N'SEC/KGx 0.102= LBF'SEC/LBM

TITAN IIIC

TOTAL LAUNCHINGS: 17 asof 12/71
USAF/SAMSO

0 1 2 3

STAGE0 COREI COREII FRANSTAGE

461,519 124,485 34,005 12,336

385,611 116,756 30,242 10,613

9,103,277 2,329,862 455,475 71,168

7,938,963

XSR-47-
UT-1

SOLID

YLR-87-
AJ-11

YLR-91-
AJ-11

PUMPFED

AJ10-138

PUMPFED PRESS.FED

4,551,638 1,164,931 455,475 35,584

2,608 2,961 3,128 2,961

SOLID UDMH/N2H4

SOLID NTO NTO NTO

3,969,482
2,274

UTC MARTIN MARTIN MARTIN

UTC AEROJET AEROJET AEROJET

- - - DELCO

29
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NO TITAN IIIC LAUNCHCAPABILITY AT WTR

NOTES
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TITAN IIID

Titan IIID is a three-stage solid-

and liquid-propellant launch vehicle.
It is essentially a Titan IIIC launch

vehicle with the upper stage (transtage)
removed. The vehicle design mission is
a low-altitude orbit launch from ETR

and WTR. For WTR missions, the
vehicle currently uses a radio guidance
system. For ETR missions the only
guidance system currently available
is an autopilot. The Core II does not
have a restart capability and, con-
sequently, the vehicle cannot per-
form Hohmann transfers.
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INITIATED: 1966

FIRST LAUNCHING: June 15, 1971

COGNIZANT FIELD ORGANIZATION:

VEHICLE STAGE CHARACTERISTICS

STAG E NO.

STAGE DESIGNATION

LIFTOFF MASS KG.

USEABLE PROPELLANTS KG.

TOTAL THRUST (VAC) N.

SEA LEVEL THRUST N.

ENGINE DATA

ENGINE DESIGNATION

TYPE OF ENGINE

THRUST PER ENGINE (VAC) N.

SPECIFIC IMPULSE (VAC)
N'SEC/KG

FUEL

OXIDIZER

SEA LEVEL
THRUST N.
ISP N'SEC/KG

MANUFACTURER

VEHICLE

ENGINE

GUIDANCE

CONVERSION FACTORS

KG x 2.20= LB M

Nx 0.225= LB F

N'SEC/KG x 0.102 = LBF.SEC/LB M

TITAN IIID

TOTAL LAUNCHINGS:

USAF/SAMSO

1 as of 12/71

0 1 2

STAGE 0 CORE I CORE II

461,519 124,047 34,362

385,611 116,371 30,193

9,103,277 2,326,304 449,248

7,938,963

XSR-47- YLRo87- YLR-91-
UT-1 AJ-11 AJ-11

SOLID PUMP FED PUMP FED

4,551,638 1,163,152 449,248

2r608

SOLID

SOLID

2r932 31128

UDMH/N2H 4

NTO NTO

3,969,482
2,274

UTC MARTIN MARTIN

UTC AEROJET AEROJET

WESTE RN
- ELECTRIC

33
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TITAN IIIE/CENTAUR

The Titan IIIE/Centaur will provide
a high-energy capability for plane-
tary missions. The Helios solar probe
and Viking Mars lander missions,
scheduled for the 1974-1975 time

period will be the first missions to
fly on this vehicle. The Titan IIIE
is basically a Titan IIID modified
to accept the Centaur upper stage.
The Titan IIIE consists of the two-

stage Titan core with two 3.05 meter
(120oinch) diameter, 5-segment solid
propellant motors added as a "0 stage".
The Centaur is a high-performance stage
using liquid hydrogen and liquid oxygen
propellants. The Centaur is restartable

and it has an inertial guidance system
that provides guidance for itself and
the Titan IIIE.
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TITAN II IE/CENTAUR

INITIATED: 1969

FIRST LAUNCHING: 1974 (Planned)

COGNIZANT FIELD ORGANIZATION:

TOTAL LAUNCHINGS: 0asofl2/71

NASA Lewis Research Center

VEHICLE STAGE CHARACTERISTICS

STAGE NO.

STAGE DESIGNATION

LIFTOFF MASS KG.

USEABLE PROPELLANTS KG.

TOTAL THRUST (VAC) N.

SEA LEVEL THRUST N.

0 2 3

STAGE 0 CORE I CORE II

461,519 124,047 36,619 15,953

385,611 116,371 30,193 13,702

9,103,277 2,326,304 449,248 129,881

CENTAUR
DI-T

7,938,963

ENGINE DATA

ENGINE DESIGNATION

TYPE OF ENGINE

THRUST PER ENGINE (VAC) N.

SPECIFIC IMPULSE (VAC)
N'SEC/KG

FUEL

OXIDIZER

XSR-47-
UT-1

SOLID

4,551,638

2,608

SOLID

SOLID

YLR-87- YLR-91-
AJ-11 A J-11

PUMP FED PUMP FED

1,163,152 449,248

2.932 3.128

UDMH/N2H 4

R L10A-3-3

PUMP FED

64,941

4.354

LH 2

NTO NTO LOX

SEA LEVEL
THRUST N.
ISP N'SEC/KG

MANUFACTURER

VEHICLE

ENGINE

GUIDANCE

3,969,482
2,274

UTC

UTC

MARTIN MARTIN GD/C

AEROJET AEROJET P&W

HONEY-
- WELL

CONVERSION FACTORS

KG x 2.20= LBM

N x 0.225 = LB F

N'SEC/KG x 0.102 = LBF'SEC/LB M
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NO TITAN IIIE/CENTAUR LAUNCHCAPABILITY AT WTR
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SATURN IB

4O

The Saturn I launch vehicle is a

by-product of the Apollo Program.
The first stage has experienced
a seal level thrust increase of

over 623,000 newtons (140,000 Ib
force), a decrease in dry weight
of over 7,300 kilograms (16,000
Ib mass), and change in fin con-
figurations from none to four to
the present eight since 1961.
The flight record of the Saturn I
includes:

(1) Fifteen successful flights.

(2) First verification of the
U.S.'s large booster technology.

(3) Provided trajectories necessary
for thermal qualification of
the Apollo heat shield for
earth orbital reentry.

(4) Orbited the Lunar Excursion
Module for its initial pro-
pulsive system trials in space.

(5) Orbited the first manned
Apollo Command and Service
Modules.

This vehicle is scheduled to launch

manned Apollo command and ser-
vice modules for the Skylab

program.



INITIATED: 1959

FIRSTLAUNCHING: 1961

COGNIZANTFIELD ORGANIZATION:

VEHICLESTAGECHARACTERISTICS

STAGENO.

STAGEDESIGNATION

LIFTOFFMASSKG.

USEABLEPROPELLANTSKG.

TOTAL THRUST(VAC) N.

SEA LEVELTHRUSTN.

ENGINEDATA

ENGINEDESIGNATION

TYPEOF ENGINE

THRUSTPERENGINE(VAC) N.

SPECIFICIMPULSE(VAC)
N'SEC/KG

FUEL

OXIDIZER

SEA LEVEL
THRUSTN.
ISPN'SEC/KG

MANUFACTURER

VEHICLE

ENGINE

GUIDANCE

CONVERSIONFACTORS

KGx 2.20= LBM

N x 0.225= LBF

N'SEC/KGx 0.102= LBF'SEC/LBM

SATURNIB

TOTAL LAUNCHINGS:

NASAMarshallSpaceFlight Center

1 2

S1B SIVB/IU

449,436 119,655

403,004 104,142

8,184,000 911,840

7,335,002

H-1 J-2

PUMP FED PUMP FED

1,023,000 911,840

21863 4,187

RP-1 LH 2

LOX LOX

916,875
2,565

CHRYSLER MDAC

ROCKET-
DYNE

ROCKET-
DYNE

IBM

15asof 12/71
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NO SATURN IB LAUNCHCAPABILITY AT WTR

NOTES
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SATURN V

Saturn V was developed for the
Apollo Program and has three liquid

propellant stages. The first stage
(S-IC) is powered by five F-1
engines and burns liquid oxygen
and kerosene. The second stage
(S-II) is propelled by five J-2
engines and burns liquid oxygen
and liquid hydrogen. The third
stage (S-IVB) is propelled by a
single J-2 engine and burns
liquid oxygen and liquid hydrogen.
The S-IVB stage has multiple burn
capability. An instrument unit
mounted on top of the S-IVB
stage provides inertial navigation,
guidance and flight control for
all three stages.

A two-stage Saturn V configura-
tion is to place the first U.S.

manned scientific space station,
Skylab I, with a mass of about
77,200 kilograms (170,000 Ib
mass) into a 435 kilometer (235
nautical mile) earth orbit.
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INITIATED: 1962

FIRSTLAUNCHING: 1968

COGNIZANT FIELD ORGANIZATION:

VEHICLE STAGE CHARACTERISTICS

STAGE NO.

STAGE DESIGNATION

LIFTOFF MASS KG.

USEABLE PROPELLANTS KG.

TOTAL THRUST (VAC) N.

SEA LEVEL THRUST N.

SATURN V

TOTAL LAUNCHINGS:

NASA Marshall Space Flight Center

1 2 3

SIC SII SIVB/IU

2,236,525 497,509 123,141

2,075,208 446,577 106,430

39,950,477 5,153,305 878,404

35,043,077

10as of 12/71

ENGINE DATA

ENGINE DESIGNATION

TYPE OF ENGINE

THRUST PER ENGINE (VAC) N.

SPECIFIC IMPULSE (VAC)
N'SEC/KG

FUEL

OXIDIZER

SEA LEVEL
THRUST N.
ISp N'SEC/KG

MANUFACTURER

VEHICLE

ENGINE

GUIDANCE

CONVERSION FACTORS

KG x 2.20 = LB M

N x 0.225 = LB F

N'SEC/KG x 0.102 = LBF'SEC/LB M

F-1 J-2 J-2

PUMP FED

7,990,095 1,032,661 878,404

2,980 4,164 4,178

RP-1 LH 2

LOX

7,008,615
2,614

BOEING ] NAR I

ROCKETDYNE

MDAC

IBM
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NO SATURNV LAUNCHCAPABILITY AT WTR

NOTES
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EASTERN TEST RANGE

,%

LC 39

APOLLO/SATURN V
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SPACE CENTER

LC 39B-SATURN V

LC 39A-SATURN V

LC 41-TITAN III

I
LC 40-TITAN III

ATLANTIC OCEAN

I lIOU STRI AL

AREA

LC 37-SATURN IB

LC 34-SATURN IB

I
I
I
I /

(

LC 13-ATLAS

LC 36-ATLAS/CE NTAU R

CAPE KENNEDY AIR FORCE STATION

LC 17-DELTA

PORT

CANAVERAL

I
J

CAPE KENNEDY
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WESTERN TEST RANGE

PACIFIC OCEAN
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